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INTRODUCTION AND RESULT
There was recently some progress in understanding the asymptotic behavior of multidimensional random walks in random environment (RWRE), see [9] [10] [11] and [13] . On the one hand, in [ 11 ] certain renewal times are constructed, which enable one to prove a law of large numbers (see [ 11 ] ) and a central limit theorem for the walk (see [10] ). This approach leads to an expression for the asymptotic velocity of the random walk in terms of these renewal times. On the other hand, one uses in [ 13] certain Lyapounov exponents to derive the rate function for some large deviation principle for the walk. The purpose of the present note is to link these two different concepts by giving an alternative expression for the asymptotic velocity of the walk in terms of the Lyapounov exponents.
Let us present the precise model and recall some of the results mentioned above. We assign to the lattice sites z E tld (d &#x3E; 1) The corresponding expectations are denoted by Ex,w and Ex, respectively.
While the one-dimensional case is very well understood (see e.g. [7, 4, 3] and the references therein) there are still many open questions for higher dimensions. For d &#x3E; 2 this model has been introduced by Kalikow [5] and has subsequently been studied in [6] and [ 1 ] and, as mentioned above, recently in [9] [10] [11] and [ 13] . The law of large numbers derived in [ 11 ] does not make any use of these Lyapounov exponents but of a condition which has already been introduced by Kalikow in [5] . For [13] , then it follows from [13, In the present note we combine the two approaches of [ 11 ] and [ 13] without assuming the nestling property. We assume Kalikow (7) follows from (2) since for all À &#x3E; 0 and x with ;c -~ ~ 1,
The second part is a consequence of the homogeneity of The proof of (8) [737] [738] [739] [740] [741] [742] [743] [744] [745] [746] [747] [748] which proves one inequality of (8) .
For the reverse inequality set
The complement of Dm contains the origin and is finite since h &#x3E; 0. Denote by Hm the first time the walk visits the interior boundary of Dm (see (3)). Since the walk with start at the origin must pass the boundary before it can hit the halfspace {x: jc -~ ~ m } we find that for some maximizing (see Fig. 1 ). Because #~(Dcm)
grows only polynomially in m we get
The term in (9) vanishes due to ( 1 ) (8) this is for large m less than
Since this is summable in m due to (13) it follows from the Borel-Cantelli lemma that the left hand side of (12) is Po,w-a.s. at least y. Letting y ~' proves ( 12) . For the proof of ( 11 ) we distinguish two cases.
If the sequence E N, is bounded from above, ( 11 ) [737] [738] [739] [740] [741] [742] [743] [744] [745] [746] [747] [748] Note that by the Cauchy-Schwarz inequality the numerator in the last expression is concave in À, too, and vanishes for À = 0. Therefore the last expression equals Now we let 8 B 0 and use Theorem C to arrive at the conclusion that yo+ (.~ ) &#x3E; 1/(~ ' .~ ) as desired, which proves (5).
For the proof of (6) Remark. -In one dimension Kalikow's condition relative to f &#x3E; 0 is equivalent to the existence of a non-vanishing velocity of the walk into positive direction, cf. [ 11, Remark 2.5] . In order to evaluate formula (6) for the velocity in this situation observe that it follows from the ergodic theorem that for f &#x3E; 0 and A ~ 0, (cf. [12, (39) 
